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m m « 

[0001] #£WMu mi*m>'ZMfcftM\~>X'fttz > T^a^XS/^*»»*a«8 

[0002] %m*b. ihmfoTftms mmfs&s *w?j*-*smmm, &,&mwftm®<D 

TlfiU£&±#£^5„ Z.<Dtilto* ACE|ffl.*flH4Sr^r'f ACE&P£^-t-$ 

ACERE#«tt*»«^LfejfcffittTf^ffl*^i-S^^K0S5g^#</j:oTV^ 
o *LT, r©J;5*ACEia$flH4Sr»ai^L^jfiLjBE|S*T^ldS, ^*-C2K«36$*U 

BtIISACEP£^^m^tU^jkffi|^T^ffl^^^^K#O^^^K 
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[0003] m?u*, &ftxmi iat, >'<? r fi*mnbLx, ^yy^v-r-^makt: 

^;^^'^V^—^(D^^r-^<DmmKX^mLXtj:^ Ala Tyi\ 
Gly Tyr Tyr\ Ala Asp Phe, Ser Asp Phea><b&5^^K&rJ ? hy^^K£^ 

mmftM®bi**:<DftmM&*z<mtez> 0 ^ot, ±is^^c^(c^, 

[0004] -2k ^fF:»3.Rt*UCl2 x ^fL^^^^nxT-if^^^y-if^^ 

tzmm&zmttftfecD^^vtmmztix^Zo 

#f*F;$Citfcl : #5B¥5-252979^$B 
^rp^Ci^2 : #M 200 3-2 1 0 1 38-*§-<&$ft 
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¥W?Xm:Qm ¥6- 128287^^ 
QrnXm: #^2001-136995-^^ 

% w mm u<t o t't&mm 
[ooo5] *&w<nnmn. &ftM<Dmmttmm&%'bmmtt&ftto#ftM&'< 

^«i*^T§yafc»s^2.iwT«»d!ni*5Hii-srfcicj;»j, hy^^-Karr 
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[0007] *&m\z£fr&*m&*w>&¥&jm&&7$sM&&&^ 

tfiim^T-VtiK Xaa ProgQ^W-f S^^K&tfXaa Pro Progi!?iJ£*r 
mm%£X±-X?fo'9, Xaa Pro Promm&fii-ZbV^Zf^h*<D^m#\&frftMVoy<D 

m^mwKxtu^ mux^^fc'Mmzmzhf&ftkisX^tf, acepm 

[0008] ^m^w^m^mm^ m%^w^¥nim^r^ym^mwct^x 
2.mT^P7k#^LT#fc > M^^ 

tfz&mmm&mm&x%z> 0 tot, m*<Dmm , &-&&. mm&, -k&mm 

zkfrx%z> 0 fct, ^pj^if-f^PTK^^cDXH^^m^^-efeSc 
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[0009] mi]ni&m-Zftti:otiXfiei Pro, Xaa Pro Pro(D'ALWftm<km&RX*ftiWt&&L 

[ooio] J^T, **WM»c»sl«K:ttW"f «. 

^V^7K^Wfe^*^*tU-C80S*°/o£A±, ft *L<(i80-90fi*%^t? o #K 
, mnfrftMyofc, ^<Zf^Yt\JX. Xaa ProSa^J&^S^^KRtfXaa Pro 

Coon] ^-e, *^>®s*07K^«?#JOi^T5y^<7>^-/H&{^-t-5, in 
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m^MLX^mt&tfimm^ \ #/w**^;fc«£Pro£;fr^S^:^K 
Xaa Pro&tfr-^T^KXaa Pro Pro£&'*1"5o 

[0012] **b wtcasv >t, Hm# v^&m-Mm^xmbtizftMmnv&jm&its 

;m®mmkLX2.\UTs #£L<ttl.l-2.1, «M£0*L<ttl.3-2.1-C*>a o 3» 

#3§ W<D*M>(lstofa&mm 4 1 t^lfeftSXaa ProBa^JSr^T^^^KO^f 

KftWntt^mfcftmM^K^tfoZXsz Pro ProgB^J^r^-rShy^^K 

[0013] *ftW<Ott'(l>'1)\\fc5m®kZ.3o\ vC, mII5Xaa ProgB^J^i-S^T^KR. 
tfXaa Pro ProgB^J^-rShy^^K^Xaate, ffitW7^y^-efcotIV\ 

*m&(D*i?'(l>'1}\\fcftMV0te, Xaa Proga^^i-S^TW^LT, 

lie Pro, Glu Pro, Arg Pro, Gin Pro, Met Pro&tFTyr ProSr-a"^, Xaa Pro Pro@B?lJ£ 
^•T5hy-<^Ki:LT, Ser Pro Pro, He Pro Pro& Wal Pro Pro^^tP^if^^P 

[ooi4] *%W(D*^>Mimm^ ^T-mmzmMT^smz^tttK mtr^ 

50fi4%, $?£L<tt40— 45fi*%T*>5, 
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[ooi5] KftWfDtv^ijQM'AMM&m&irzM*, mz.it. x-v^ija-Mmyxny- 

8Ka#^:/te, pro*#K^t^.&^t^ 
^>-m^<mmx^ 0 

[ooi6] #$gpjc«5£*fcKfflv^ 

^mmt\^x2A&,r^m^omm^m^m^xm^tmmmxhniS 

AC MX-iZ. Xaa Pro XaaXfciXaa Pro Pro Xaa^/M^v^SI^Pro Xaaia^iJ/55 

[0017] mummmxnmmmootL.x^ r^^/^^-v^— (Aspergillus 
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V-rSrfJMBfiilRm* ^m^^MWM). Sternzyme B11024, PROHIDROXY 

'U*<o?xbv-(mm), T'-r^-^APi^mmm. +#±4Lit , ¥tm)mmif 
bin. ^^-AFP(»»»i«, «0*^(ac)»)offijB*s#*u\ 

[ooi8] mmmmm^m^m-r^ommmn, m%.&, mi^^>^mmvtc 
looo, #(c^u<«i/io-i/ / ioo, mzm&v<m/io-i/4o<Dp\&x*m\i 

tiiXttft, iiS25-60<C, #£L< {245-55^*31^ pH£3-10, £?£L<te5 

-9, mmi^<m-%\zMm^x'fTt£oz.ti£'z%z> 0 ^iRSBt^i^ m 
[0019] mimm%.fo<Dm7\L mmz&mzitzzb^xyftttozb&xz, eo- 

I10t;-C@#fif<£r£c?££^ 5Lfo*WikttZ>zbtfX%Z> 0 

m^xm^-r^bm^^\ 

%£*m^^xftte?zbtfx%z> 0 vm*. mmisttn^mzM^xi- 
[0020] mmiimA)Kx^hn^^4^u7k^m^^^itmn, ^(D^&nm 
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0 

iw % &mm%hmm*'£G&itz>zki>-ezz 0 w*.&s ftmmMtvo. mn, 
[0021] *&w<D%i?'<>M7kftMm'£. ±fc<D®.mm^m-?hz<DX\ &m*-#—y 

f&m*<n^7^Y&&ffl&T%;mm>x-, ltufcfcw.i-ioomg/kg, ui^<m- 

20mg/kgiS&U#6*/$SM3:LV\ ) tot, ^^(D^^ViPTK^^ACEPl 

[0022] *»w©jwriaKasfefc*5v^T, fiuis^^i¥(x)^tf^^p^fflv^-ci^fL^-^v 

ls*im%BLfcA^1)Kik5mirttm-±, IR?L;fri£>f >^£*b£Xaa Pro Pro, ^ 

jfilJBEftTtfUB, ^b^f^ffl#©#»HIIB^|!EJ!^tt»$*tTV>«Ile Pro Pro 
Xtf/XttVal Pro F>ro^^(D^^^JtLri^:|5gS^^J:^Sil[HllDl^^ja 
V\ 0»J*.tf, 60%J^±, 0*L<«7O%^-h©iii^J^T*#5rt^-t?^5 o t^oT, r 
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IXttXaa Pro Pror£^#<£tf&r&* W^«7&><b> 0 ftftZXen Pro Pro£#< 

mm 

[oo23] ut, *&wznmm. ^mmmtm^^mmnnmm-r^\ *&*n 
&m%2ox;immi>xmmmmzmmLtco 

/25t^J:9(-^BU-C, SO'C-CMB*^^^, ftl>-C110 < trC10#fiQ<D*--r- 

^mxmmu T^;mz.^xte7*;w^mmz.xmfe^ tit, &?^/<? 
m.mmtmx\ ^i-tm&mnmmx^ti^tiwi^tzo m s ioo%a><b#j## 
7K^-(*6.6«i%, siK(io.2fi*%, Efcftm.imm%x.xfi%7i«km* 

7.6S*%-efcofc 0 

[0024] <¥-®m&<Dm7£> 

^^/-/Uml^o-^^/WT/^xtK^^^ffl^^^ ^^T^ffi^ 
)40mg£*§#?£-tf\ /M00 m l£r#P ;tfc: 0 ^ffSMbT&V^;: 

100mMOEg*r>^M;^A^25ml^ > 20%^^/!^^ WA2.5ml£#P?lfc 
kO^fflWC, ±fB^Lfco-7*/Kr/U^fcK£25mU;i#^U M^^©7KT*50ml 
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itiffE##&£IxJ©£^fcl%^ 

mzffi^ftlgkl&VP&MU 15000rpm^l0#fli1i£^>lfem\ ±t#50Ml£#&L 
[0025] [&1] 







rfT|R#* 




mm 


Aspergillus oryzae 




1.4 




BK«>8HR 




6.0 | 




Bacillus subtilis 


* 5 ^ — J* CP 35 


4.1 ! 




Bacillus stearothennophilus 




4.5 


«S«t««J 4 


Carica papaya 




7.9 ! 




Bacillus thermoproteolyticus 


If— ^T— -£ « 


4.6 




Rizopus niveus 


= ?— - ^P3G 7) 


4.9 




Rizopus delemar 


ARP«> 


4.0 




Pineapple cannery 




5.5 i 



[0026] <^^K#/&T:^<D$J^> 

ppsQ-iom&mmimmfem^^xMVtu m^^^^xN^m^m^tn 
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-&#49.5%i:»3rfc_h#L-0 ^ 0 55K32fc2£ S OTS/&riSProTfc5^7^K<£> ftj 
lH>29.8%£#7!>»ofc 0 
tfcoT, SfjfE$;fc(£te, Xaa ProXtiXaa Pro Protf£<<£l£tl. Ztlb^fhl* 

[0027] [&2] 





imm 


2mm 


smm 


4mm 






(pmol) 


(pmol) 


(pmol) 


(pmol) 


**(wt%) 


Asp 


82 


304 


115 


63 


6.6 I 


Olu 


189 


127 


89 


121 


20.5 


Asn 


56 


49 


46 


91 


Aapic£tr 


1 Gin ! 


80 


97 


104 


80 


Ghi fc*tr 


Ser 


106 


36 


27 


16 


5.23 


Thr 


81 


16 


26 


18 


4.2 


His 


28 


94 


68 


0 


2.6 


Gly 


256 


38 


33 


16 


1.9 


Ala 


323 


101 


68 


30 


2.8 


Tyr 


726 


114 


52 


1 28 


6.4 


Are 


13 


7 


6 


8 


3.6 ! 


Met 


182 


43 


86 


10 


2.5 


Val 


869 


127 


196 


64 


6.1 j 


Pro 


42 


I 1371 


431 


186 


10.1 


Trp 


94 


46 


26 


6 


1.3 ! 


Phe 


1 800 


88 


60 


28 


4.6 


Lya 


81 


33 


57 


19 


7.5 


He 


360 


37 


17 


10 


! 6.1 


Leu 


400 


39 


60 


10 


9.4 




4317 


2767 


1447 


387 


100.0 



[0028] < Xaa Pro, Xaa Pro Pro<D±fcftffl{kW1&&RXfiftf^&&$W > 

m i Km-tmmm i xmni^tc^^mm^m^Komm * msxaa Pr 0 & 

tfXaa Pro Plx>ia^J^i-5^^KO^frrt^O^^!ai|RttX^»ffi^ttt«r 

*i\ 6ilSp^SD^5/h2EEt-s Xaa Pro ProcD^LTVal Pro Pro£, *fcPro&W£ 
ftV^^T^KtLTGly GlySr**l^eK500mg/|ZE"Cil£P»:#U, Wffifi*h<Dm!l% 
W»ifcfc*3»t*#a^^K©iliL+^ffttSr«3feb^. *S*«rHlHi*-t-o 

Hll<fc«9, Gly GlyfemMfc£ftfaX'ftM*&lfG\y&tfim£tltc$K Val Pro Profi 
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ft&ft&mzikm*W£%)L&tlZ>Zk7bm&£tltio Z<OlHmM) s Xaa Pro&tfXaa 
Pro ProfiE^^T^K&OW^^Kte, dfettrt wmteOM^;&W>A?fi£ 

[0029] <jk/3£&Tfl2JH0>3¥flli> 

f^58^i^jkCE95/hSHR(4ft)#5EC^^mikgfcyS:t)32 m giS P &%-l,tz e tft#lS(Ita 
#5P$lfli&tf>jilJ£&, Tail-cuff PB-98(Soilron^±.m)^m^XmUmB^m-f-^Zt 

(CSI JAPANtt»l)teT9yh&45T;T8#|lBto»Lfc. *S*Sr«3tC^-f. 

Jt«^^*&*Ttt, V^i*ntJfcJEEffi[^^«ltt«W$*u5i:3&*ofc« ^T, Xaa Pro^ 
T>*Xaa Pro Pro^^^ft^tr¥^^S^ s 2 J^T-Cfc5^WJl^^^^P7K^? 

[0030] <ACEP£^?gi4<Df?ffi> 

* *©ACE(fP)t *fi3ltt^#a5!D3:0. lUt*5 ±5 t£pH8.3, 0. lMsfcfrlfttt 

B)2oo» \<Dmmt. ±.m-vfflMi,fzACEmwi20ti it&mk'wiz.mvu 37°c-c3o 
&N\Rfc£itiZo *<d®. iN4tt»250/xisr»3!niuxsrt?*fltih*-e:fcii, 

/W.7ml£*P;t, ft»^/Hil.4inlSrf«feW»-*«tU, 120°C-C^J60^K 

S£*SMS)tJilml(Diie7KSr*P^T, ^^^^^tttti^ttfct^y 
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ACE»l*J8tt(%) = [ (A— B) /A] X 100 
A:(#&g#&#^$£»iH^ACEf£^ 

B:«&^*##»fftRtMCEira*^ 

mmm&mnu ACEi&m&mRvt£t>^izi>mz&ttzytft&) 

[0031] [£3] 





ACE 


jfiUE&Ttt 
<¥*&tt±SD) 


mmmi 


4.1 


-25.0±4.8*** 




0.8 


-4.8 ±5.3 


itmm2 


1.2 






1.4 


-3.7 ±6.4 




1.0 


2.8±5.2 




1.1 






0.9 


2.9±6.4 




0.7 


-6.1±7.0 


Jt«flj8 


1.1 


-4.6±6.9 






-2.6±7.5 1 



[0032] [*4] 





JfilJEE3g»tt 




(nag/kg) 


(mmHg) 




96 


-31 


4.3 


32 


-26 


1.9 


9.6 


-14.4 


3.2 


0 


0 


6.9 



[0033] <mm^mm^K^ti?>^^(Dm\m> 
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0 mm^rh'w-ftttit-tzzbte*)* ttot&m*imm t t > iz.&4iz7r<ir&m<< 

8.l5mg/ml-?#>9, ^/^Kflrt*4.57mg/ml"C*>!!>, JK^TW+OXaa Proftri* 

Pro<Z>S"J^I±6.3ffift%T»*)»)» tt^^K+^Xaa Pro Profit ll 6. 5 /z gt»*>ofc«> 
T\ ^*4 , 0^7 p ^KSt^jSfillT^/^(D^RrS{-*J--rSXaa Pro ProOS"J^f4l.4 

[0034] <&ffl}&3S> 

SCL-lOAdvp, Wyj?x^- :SIL-10Advp, i^^>'^ , :LC-10AdvpX2 N #7 
A^"— y^:CT0-10Avp, 7^-^>f^-— KTWttWSS:SPD-M10AVP, ^^tV 
7 f ^fyf-:DGU-14A(W±, iffiifii£, (#)fe»*lfft3Jr»)* #7-k:Develosil 
C30-UG-3(2.0mmI.D. X 150mmL)(»^b^(t*)$!i)o 

7 J* : 0%B(0^)-7.5%B(30^)-80%B(30.01^)-100%B(35^-)-0%B(35. 1^)- 
STOP(45#\ •W&X*:5n U 50^ tfefflifcft :200— 300nnu 

fb*— K:ESI(+\ ^b#*iSfE»:4.5L/#\ PPJn«JE: +4.5kV, CDU&S:250^C, 

mS:200 c C, CDLttJI :0.0V, Q-array«JE:SCAN, fttif*— K: 
SlMZfJ^, ##f$5lffl:EP(m/z=245.2), IP(m/z=229.3\ MP(m/z=247.3). QP(m 
/z=244.2), RP(m/z =272.3), SPP(m / /z=300.3), VPP(m/z= 312.1), IPP(m/z 
= 326.1). #Bii^B#M:0.5fJ>/Cho 
[0035] [355] 
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n© rru 


1ft 0 

iv.V 


vjiu no 


7 1 


Ami Pma 


in <i 


liin rro 


o4.D 


JVL6w ITO 


1 A A 
Xo.4 


Tvr Pro 


128 9 


fi&O XaaPro 


299.4 ! 


Ser Pro Pro 


2.9 


ValProPro 


29.5 ! 


lie Pro Pro 


28.1 


Phe Pro Pro 


27.2 


fifeO XaaPro Pro 


28.8 



[0036] ##r0U 

<mmv><&7£> 

<D#i?^P7k#flf^£#5fc&^^ 

X$?—J*FP(&mffim* %T 0 ^b^X^±i!i)2000mgSr, pH7.2(D50mMy ^W$k 
MaOmH^fifU ir/Ua— ^.T-fex— M^(DISMIC-25cs, #7^0.45^, 

BM'^-^^ljM»IIS"C*>5DEAE sephacel(T^^.A/^^lM^>';*(^M)20ml& 
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ii7*i)7M^w&\,tL a mmi-z&mz±x*w.%mbi,Tmi\!)LL^. l.omi 

m<D\ommmi<^Xftftmftl,ti'&, 0~600mM NaC\Z^tft>\-l7.2(DS0mM})>m®. 

#<&28Onm<0!»JiXfc:7p^^-Hfig^ 
[0037] (/nr^t- ifJStt0>»Jj£;frifc) 

^±^)25mg^pH7.2<D50mMy^^®^S5ml^^$^^:yttOSrSM^^i:LXfflV^ 
fco #M^10/i l&t^3£«»?S20/i l£AP;t, SS^-eiO^raSJ^^-fr^^, 5%hV? 
uum&1^l20ii\&MjLXRl&i:&±£lk1Zo 1500rpmTSI'k#fit&;:<J:i9-htff60 
M I&IhIUXU pH8.5(D0.5MhV^mmmmUcmx.X, 1£#2Hij5£3§(F-1300, 0 SdR 
f^0f(^)i!i)^fflV>T^@^S485nm^^)fe^^525nm<SrffliJ^b^o 
[0038] DEAE setfMe\<Dfrmft&280nm<D&ft&Wfe<n1&3ki!>*tDs m3%fe&<D?>'< 

fW&fej^&mftmizwmvx^^zk&mm&iritZe o*>feo.6MOiaj» 

^^V^T^if^^^^^c^OACEPlW^^^ffi^MbfCo 

^1, ^JfeACEPl*fife^O^RfiHtttli^20--60^fl*iB$tt*:o 

-^ N FlTC-^^V^SKtL^7 P n^^-^tt{i^^]li^-19-27(NaCl-e 
0.1M-0.2M)^W^T^9,ACEPW^<©^fife^P^-7---^?gi4^fi:S 

mm^mmmm^^^-^mmm^m^mzvx^^ttm^o 
[0039] i^^zfti^-r—^m^.) 

HUlEDEAE sephacel$8ffliI|#©5*N ^of^t- tf?&t£Ofeofc®#21~35£^ 
86, pH7.2©5mMU>'ifeffifff?S5ys'WWtC*fL-CSW?irfTo/t 0 Sephacryl S-300 HR( 
T-v-^-Y^W^I^-f^^C^)^)^, 200mM©NaClSr^tfpH7.2©50mMi;>'ifc!g 
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V+'AizVffiitVti, Z.0)lJ : 7MZ.mVx&V>im*&U I0ml1* olOO*<01tf>£lH] 

[0040] W\)T?Vsi-T^y*m,5!LfaW)) 

$rW\ft&lQ» l#JfcU pH6.8(D0.125Mhy^/<5/7T, 3%SDS, 5% 0 -^/l^^hic 
/K 10%^-feP— /V, 0.01%^a^73i7— /wy/U— ^^^K^^^^r— 
10 /i l^nx.T, QSr-eS^ftfjMU ^ta-C^illL^ w<^SW&Laemmli<02r}& 
(Nature,227,680(1970))^V\ ^-^^(Th-tti^m^&cD/tfyT^y/l'T^ 
h*yMmLXZOmA/fo<D0kW~?ni5.?km$:ft it!, W.mW?7'&<D7Mt, 0.25 

[0041] ^^^^mWtCP^^L/cACEP^^^^^^^^i-m^Sephacryl 
S-300^i^y/^5Jg^il^^fV^^^4^45kDa(Ct@^i-6®^(C^§^4^flt^$ 

*u ro®^^i2.5%^tc:j:5SDs-^yr^y^T^Fy/vmM^lft&T^wu/ct 

^ 44kDa£40kDa{£«&l£— (D^^mbth, ^cD/^K&i^mLTN^CSE 
^W^^ofctr^, 44kDa^^^K^^^|5E*0^®^4 ] t4^ P o^T— 
tSl^l'l4^i«v>IB^JT'feofc 0 40kDa^<^K75^{i»^<D4 3 't4^ p nxT-ifIl 

^KWiltfeSXaa Pro&t/Xaa Pro Pro^^tf^T^K^M-TS/cfe 
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Jfci-3fc«>l£ % ZZVitWa\ Pro ProO£*6#JJSI^:/^K£^£U Val 
Pro Pro^O*0XfSt$fc£ML/io 

[0042] {Ts.;*zmnxmm<Dwm) 

DEAE sephaccli£l±lili#tf>5*>, ACE|Jl^i*^^^f£+±<Dfoofciii^21-37Sr 
pH7.2<D5mMy^«g^5yyh/W(^J-LT^rr^tf o^to fcKP^W'^ h 
(ln3t*«*(*)IK)*pFI7.2W5mMy ViftiK«f»ti!B«L, «k<J!fc^L*:^ MH.5cm 
X 12cm0^7^^^^77A^^L, pI-^^^SmMyv^ijsgtfir^lOf^fi^isftL 

[0043] (T^-^^y— fe??gtt<z>iHiJ^) 

T^/^y^^-if ^(OffliJ^fi^Oi^tm^o^o ^Lfc^^KVal Val 
Val Pro Pro&50/i g/mlt&SJ:^;:, P H7.2(O50mM!;^®?|g®r^{C^t, SK^ 
^^Lfc 0 roS®^45 M li:l#^®^5/zlt^m-tfT, 55^^>-^-<-^-e30 

Val Pro Proft^MLfco 
[0044] ^^^^^M(CPii^L^ACEPfi^^cD^^^m^tC-^*^32kDa(0^ 
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